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Availability and Contents of Famine Foods in Northern Darfur  
Siddig Adam Bakheit 
ABSTRACT 
         A questionnaire was prepared for the collection of information on 
famine foods in northern Darfur (Elmalha). Some of the collected data 
were focused on the availability and distribution of famine foods and 
their role in times of famine. Malnutrition problems, that arise as a result 
of drought and famine, and the role of relief organizations, during 
famine, were examined. During the field investigation, 10 species of 
famine foods were found to grow in the study area.   Chemical analysis 
of these species was carried out.  
       Uncultivated cereal grains like Dactyloctenium aegytium (Koreeb) 
and Cenchrus biflorus (Haskaneit) were compared with some of the 
locally grown cereals like Sorghum and Pennisetum darfuricum. 
      The protein percentage of Cenchrus biflorus (Haskaneit) was 
15.41%; this value was higher than that of Sorghum. The values of crude 
fiber of all tested plants were higher than those of staple foods.                                  
              Citrullus lanatus (Bateech seed), showed the highest value of 
protein content (30.38%), but its consumption is limited because of 
shortage of rain in north Darfur state. 
         The crude protein of Tribulus terrestris (Deriasa), and Cordia 
sinensis (Andrab), exceeded the protein content of Pennisetum 
darfuricum (Dukhn) and Sorghum (Dura).  High calcium was also found 
inCordia sinensis (Andrab), Zizphus spina (Nabag) and Grewia tenax 
(Guddiem). 
 
 
xi
   اﻟﻤﺤﻠﻴﺔ اﻟﻤﻨﺘﻔﻊ ﺑﻬﺎ و ﻣﺤﺘﻮﻳﺎﺗﻬﺎ ﻓﻰ ﺷﻤﺎل دارﻓﻮر و ﺔاﻟﻨﺒﺎﺗﺎت اﻟﺒﺮﻳ
 
      ﺻﺪﻳﻖ ادم ﺑﺨﻴﺖ
 
  اﻟﻤﺴﺘﺨﻠﺺ
 
ﺍﻟﻨﺒﺎﺘﺎﺕ ﺍﻟﺒﺭﻴﺔ ﻭ ﺍﻟﻤﺤﻠﻴﺔ ﺍﻟﺘﻰ ﺇﻋﺘﻤﺩ ﻋﻠﻴﻬﺎ ﺴﺘﺒﻴﺎﻥ ﻟﺠﻤﻊ ﻤﻌﻠﻭﻤﺎﺕ ﻋﻥ ﺒﻌﺽ ﺃﻨﻭﺍﻉ ﺇﺃﻋﺩ       
  ﺒﻌﺽ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺍﻟﺘﻰ. ﺸﻤﺎل ﺩﺍﺭﻓﻭﺭﺒ ﺔﻓﻰ ﻤﺤﻠﻴﺔ ﺍﻟﻤﺎﻟﺤ ﻟﺘﺨﻔﻴﻑ ﻭﻁﺎﹾﺓ ﺍﻟﺠﻭﻉ ﺍﻟﻨﺎﺱ ﻜﻐﺫﺍﺀ
ﺠﻤﻊ  ﺴﺘﺒﻴﺎﻥﺇﻭﺘﻭﺯﻴﻊ ﻫﺫﺓ ﺍﻟﻨﺒﺎﺘﺎﺕ ﻭﻗﺕ ﺍﻟﻤﺠﺎﻋﺔ ، ﻟﻘﺩ ﻀﻡ  ﺭﻜﺯﺕ ﻋﻠﻰ ﻭﺠﻭﺩ ﺕﺠﻤﻌ
ﻭﺩﻭﺭﻤﻨﻅﻤﺎﺕ  ﻠﺠﻔﺎﻑ ﻭ ﺍﻟﻤﺠﺎﻋﺔ، ﺘﻜﻭﻥ ﻨﺘﻴﺠﺔ ﻟ ﻤﺸﺎﻜل ﺴﻭﺀ ﺍﻟﺘﻐﺫﻴﺔ ﻭ ﺍﻟﺘﻰ:ﻤﻌﻠﻭﻤﺎﺕ ﻋﻥ
    .ﺒﺔ ﺍﻟﻤﺠﺎﻋﺔﺍﻹﻏﺎﺜﺔ ﻓﻰ ﻤﺤﺎﺭ
ﻭﺠﺩ ﺃﻥ ﻫﻨﺎﻙ ﻋﺸﺭﺓ ﺃﻨﻭﺍﻉ ﻤﻥ ﻫﺫﺓ ﺍﻟﻨﺒﺎﺘﺎﺕ ﺍﻟﻐﻴﺭ ﺨﻼل ﻋﻤﻠﻴﺔ ﺠﻤﻊ ﺍﻟﻤﻌﻠﻭﻤﺎﺕ 
  .   ﻟﺘﻰ ﺘﻡ ﺤﺼﺎﺩﻫﺎ ﻭ ﺘﺤﻠﻴﻠﻬﺎ ﻤﻥ ﺍﻟﻨﺎﺤﻴﺔ ﺍﻟﻐﺫﺍﺌﻴﺔ ﻭ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔﻤﺯﺭﻭﻋﺔ ،ﻭ ﺍ
ﻤﺜل  ﻤﻊ ﻤﺜﻴﻠﻬﺎ ﻤﻥ ﺍﻟﻨﺒﺎﺘﺎﺕ ﺍﻟﻤﺯﺭﻭﻋﺔ  ﺘﻤﺕ ﻤﻘﺎﺭﻨﺔ ﺒﻌﺽ ﻤﻥ ﻫﺫﺓ ﺍﻟﻨﺒﺎﺘﺎﺕﻟﻘﺩ       
ﺘﻔﻭﻗﻬﺎ ﻓﻰ  ﻭﻭﺠﺩ ﺃﻨﻬﺎ )surolfib muhgroS( ﻭ ﺍﻟﺫﺭﺓ (mucirufrad mutesinneP)ﺍﻟﺩﺨﻥ
ﺘﺤﺘﻭﻯ ﻋﻠﻰ ﻨﺴﺒﺔ ﻤﻥ  )surokfib surhcneC(، ﻓﻤﺜﻼ ﺒﺫﺭﺓ ﺍﻟﺤﺴﻜﻨﻴﺕﺒﻌﺽ ﺍﻟﺨﺼﺎﺌﺹ
. )mucirufrad mutesinneP(ﺘﻔﻭﻕ ﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﻭﺠﻭﺩ ﻓﻰ ﺒﺫﺭﺓ ﺍﻟﺩﺨﻥ% 14.51ﺍﻟﺒﺭﻭﺘﻴﻥ
ﻜﺯﻟﻙ ﻭﺠﺩ ﺃﻥ ﻨﺴﺒﺔ ﺍﻷﻟﻴﺎﻑ ﻫﻰ ﺍﻷﻋﻠﻰ ﺩﺍﺌﻤﺎﹾ ﻓﻰ ﺃﻏﺫﻴﺔ ﺍﻟﻤﺠﺎﻋﺎﺕ ، ﻭ ﺘﺘﻔﻭﻕ ﻋﻠﻰ ﻗﺭﻴﻨﺘﻬﺎ ﻤﻥ 
    .   )mucirufrad mutesinneP(ﻭ ﺍﻟﺩﺨﻥ )surolfib muhgroS(ﺍﻟﺫﺭﺓ
ﺍﻟﺒﺭﻭﺘﻴﻥ  ﻋﻠﻰ ﺃﻋﻠﻰ ﻨﺴﺒﺔ ﻤﻥ ﺘﺤﺘﻭﻱ )sutanal sullurtiC( ﺒﺫﺭﺓ ﺍﻟﺒﻁﻴﺦﻥ ﻟﻘﺩ ﻭﺠﺩ ﺃ
ﺍﻟﺒﻁﻴﺦ ﻤﺤﺩﻭﺩ  ﺘﻤﺕ ﺩﺭﺍﺴﺘﻬﺎ، ﺍﻷ ﺃﻥ ﺍﺴﺘﻬﻼﻙ ﺒﺫﺭﺓﻤﻘﺎﺭﻨﺔ ﺒﺒﻌﺽ ﺍﻟﻨﺒﺎﺘﺎﺕ ﺍﻟﺘﻰ % 83.03
              .ﻨﺴﺒﺔ ﻟﺸﺢ ﺍﻷﻤﻁﺎﺭ ﻓﻰ ﺸﻤﺎل ﺩﺍﺭﻓﻭﺭ
 aidroC(ﺏﻭ ﺍﻷﻨﺩﺭﺍ ) sirtserret sulubirT(ﺒﺭﻭﺘﻴﻥ ﺍﻟﻤﻭﺠﻭﺩﺓ ﻓﻰ ﺍﻟﻀﺭﻴﺴﺔﻨﺴﺒﺔ ﺍﻟ
ﻭ  )mucirufrad mutesinneP(ﻓﺎﻗﺕ ﺍﻟﻨﺴﺒﺔ  ﺍﻟﻤﻭﺠﻭﺩﺓ ﻓﻰ ﺍﻟﺩﺨﻥ )sisnenis
 aidroC(ﻜﺯﻟﻙ ﻭﺠﺩ ﺃﻥ ﻨﺴﺒﺔ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﺍﻟﻤﻭﺠﻭﺩﺓ ﻓﻰ ﺍﻷﻨﺩﺭﺍﺏ. )surolfib muhgroS(ﺍﻟﺫﺭﺓ
   .   ﺘﻤﺜل ﻨﺴﺒﺔ ﻋﺎﻟﻴﺔ )xanet aiwerG(ﻭ ﺍﻟﻘﻀﻴﻡ )anips suhpziZ(ﻭ ﺍﻟﻨﺒﻕ )sisnenis
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CHAPTER ONE 
INTRODUCTION 
 
           Darfur lies in the far western part of Sudan, between longitudes 
16oE and 37oE and latitudes 9oN and 20oN. It occupies an area of 510 
square kilometers, equal to one-fifth of the whole country (Fig. 1). 
          According to the 1983 census, Darfur is inhabited by 3,093,699 
people belonging to 80 tribes. Of this number 1,327,947 persons were 
greatly affected by the mid 1980s drought, and those were the inhabitants 
of northern Darfur. Darfur’s population represents 14.5 percent of the 
country’s population and comes second after the central region. 90% of 
the population lives in rural areas and 15% of the total population is 
classified as nomads; only 10% are urban dwellers. 
         The vast majority of the population practices agriculture; before 
the drought years, the region possessed 26% of the country’s livestock, 
making it the second region in terms of animal wealth after the southern 
region. 
      The amount of rainfall in Darfur decreased as one moved north, 
until the true desert is reached north of latitude 18oN. North of latitude 
14oN, which coincides roughly with isohyet 300 mm, no rainfall 
cultivation is practiced; and only animal raising is pursued. The 
distribution of rainfall in Darfur is influenced by the existence of Jebel 
Marra.  
         Elmalha was selected as the study area for this research work, as 
it has been subjected to drought, desertification and famine; and as no 
such  study was  initiated  before  in  that area (Fig. 1). Elmalha, which is 
 2
 
 
Fig. (1): Map of location (Northern Darfur and Elmalha). 
 
 
Table (1.1): Rainfall annual peak records for Elmalha 
Index Year Rainfall (mm) Index Year Rainfall (mm) 
1 1974 54.6 18 1991 28.2 
2 1975 58.4 19 1992 32.0 
3 1976 46.4 20 1993 24.8 
4 1977 50.4 21 1994 84.6 
5 1978 46.8 22 1995 28.6 
6 1979 52.4 23 1996 30.2 
7 1980 36.2 24 1997 32.6 
8 1981 38.0 25 1998 24.4 
9 1982 30.4 26 1999 22.9 
10 1983 20.0 27 2000 48.4 
11 1984 16.0 28 2001 22.6 
12 1985 12.2 29 2002 51.6 
13 1986 66.4 30 2003 46.4 
14 1987 59.2 31 2004 49.5 
15 1988 31.2 32 2005 29.3 
16 1989 26.4 33 2006 59.5 
17 1990 28.4    
Source (North Darfur Metrological Department 20010) 
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Located in a semi-desert area, is lying between latitudes 15o / 04/38 N 
and 26o 09/00 E. The topography of the area consists of volcanic 
mountains known as Meidob Mountains; it is 400 miles away from 
Khartoum and 403 miles from the state capital (Elfasher). Its area is 
about 36,000 square kilometers; its population is 165,835 persons. The 
economy of the area relies on rain-fed agriculture and animal husbandry. 
Most of the people are dependent on seasonal rainfall for the cultivation 
of their local crops and pasture for their livestock. 
            According to the World Food Summit that was held in Rome, 
Italy, during 13-17 November 1996, and at that time, there were about 
800 million persons in the world, mostly from developing countries, who 
are malnourished. The Summit stressed the reduction of undernourished 
people to half their present level no longer than 2015. 
Definition of non-conventional food resources 
           Non-conventional food resources are not easy to define precisely; 
terms such as local foods, famine foods, non-traditional foods, wild food 
resources, minor foods, hunger foods, starvation foods, poverty food … 
etc are often used almost interchangeable. 
Classification of non-traditional food resources 
               Non-traditional food resources could be classified into four 
groups according to their source of origin: 
1. Plant source 
2. Insect source 
3. Wild life source 
4. Fishery source 
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        Some people classified food according to their culture, e.g. in 
Philippines people classified food into three categories: 
a) Food that relieves hunger such as rice. 
b) Food that satisfies appetite such as vegetables. 
c) Food that gives taste such as salt and pepper 
Hypothesis 
          Some of famine foods could be rich in nutrients that are needed by 
human beings, and could substitute the traditional foods. 
Justification: 
  The issue of famine food is a new approach towards achieving 
individual and household food security. It calls for more research, 
advertisement and awareness so that it could be utilized by people. 
Problem statement 
  When famine or any other similar disaster occurs, there will be 
scarcity of food. In the field, there are hundreds of plants and other food 
resources that remain idle and unappreciated. 
Objectives of the study 
-  To make a general account of the present situation of famine foods 
in the study area of Elmalha in Northern Darfur.  
-  To present available knowledge and experience of local people. 
-  To collect samples of the available plant famine foods and analyze 
them chemically in the laboratory. 
- To indicate future research and development needs. 
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Importance of balanced diet  
      A balanced diet is the foundation of good health and well - being. 
Eating a balanced diet is the easiest way to protect the body from many 
of the diseases associated with malnutrition. 
            Nur (2007) stated that a balanced diet is made up of food that 
provides us with carbohydrates, proteins, minerals fats and vitamins. 
Deficiency of diet can lead to malnutrition and health problems. 
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CHAPTER TWO 
LITERATURE REVIEW 
 
                According to Nur (1999) per capita   food production in Africa 
dropped 20% over the past 20 years despite all efforts to improve it. Most 
of African countries have been relying on food imports and food aid. The 
basic causes of poor performance of the food and agriculture sector in 
Africa are external, internal and natural. These include drought, 
inadequate financial resources, non-availability of agricultural inputs, 
lack of adaptable technology etc. Africa has been hit by 28 disasters; the 
most important ones are drought, desertification, locust infestation, 
conflicts and epidemics. Although Africa is rich in native food resources, 
the most frequently discussed problem at different levels, has been the 
food crises in Africa. Hundreds of indigenous food plants are lying 
unappreciated in scattered parts of Africa, e.g. African yam bean (root 
crop), Hausa potato (tuber), Hungry rice (cereal) etc. 
        Nur (1999) indicated that the non-conventional food provides the 
body with nutrients, which in turn supply the body with energy and 
regulate the different processes in the body. He further indicated that 
such food could be in plants and other food sources.  
       According to Ibrahim et al. (1991) and during the drought disaster 
of 1984-1985 and the dry years that preceded it, the villages in the 
Sahelian zone suffered greatly from increased ecological degradation, 
complete crop failure and decimation of livestock. 
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       Ibrahim et al. (1991) argued that rural migration played a great 
role as a survival strategy in the desertification of the stricken Sahelian 
zone of the Sudan. 
         A study of the relationship between drought and famine in 
Ethiopia and Sudan in the mid 1980s had shown that afflicted peasants 
and pastoralists did not become passive victims, but in fact, they resorted 
to a number of strategies to raise funds for purchase of food. Although 
these local efforts were found to be initially quite successful, several 
consecutive seasons of drought became over-helming. Neither the 
Ethiopian nor the Sudanese governments did much to combat that 
famine; both regimes directed their major attention to the on going local 
conflicts (Cutler, 1991). 
       De Waal (1989) reported that, throughout the years 1984-85, 
practically in every area of Darfur studied, showed that the people 
consumed more wild foods than cultivated grains. 
        During his investigation, Ahmed (1995) found that 12 species of 
famine foods were indigenous foods derived from local plants that grew 
wild in Eastern region of Sudan. 
Tothill (1948) reported that in areas with rainfall over 20in. the 
people, in time of famine, ate a wide range of fruits, leaves, barks and 
roots. A little further north, one of the main famine foods is the seeds of 
the grass “koreeb”, Dactyloctanium oregyptium, and further north still 
the fine seed inside the fiercely barbed “Haskaneit”, is said to be superior 
in flavour to the best dura or dukhn, but collecting and handling it is a 
painful business because of the presence of spines. He made mention of 
the edible roots of aquatic Ipomoea species, species of Amaranthus such 
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as spinach; Tamaleika (Gynandropsis gynandra) and the wild Solannum 
species were boiled as vegetables. 
          A number of wild vegetables are known as food resources in 
Somalia; the exact time and the beginning of their use are not known.  
Most of them are noxious weeds associated with staple crops; some are 
common vegetables that traditionally have been gathered as food, as 
shown in Table (2.1). These plants are gathered for family consumption, 
as well as for the market. They are used as relishes to accompany cereal 
stable diet. 
Table (2.1): Some common edible wild vegetables in Somalia. 
Scientific name Family name Local name 
Amaranthus candatus Amaranthaceae Raasow 
Corchorn olitorius Tiliacea Dhareeriyow 
Convolvulus spp Concolverlacea Bukurey, Maroyle 
Launaea cornuta Compositae Kable 
Purtulaca oleracea Fortulacaceae Canyo 
Chinotrix spp Amaranthaeae Fiidey malabay 
Cissus rotundifolia Vitaceae Carmo 
Source: FAO (1988). 
          The Ogle and Grivetti study in Swaziland (1985) showed that the 
consumption frequency of wild vegetables as the principle 
accompaniment to maize porridge compared favorably with cultivated 
vegetables.     
          In Sudan, a group of inhabitants of nomads survived during the 
famine of 1983-1984 by utilizing other food materials available locally. 
Such foods named as famine foods are indigenous derived from local 
plants that grew wild in the area. Their availability is dependent on the 
climate and natural vegetation in each area (Salih, 1991). 
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           During his field investigation in the western regions of Sudan, 
Salih (1991) reported that 12 species of famine food were found to grow 
in northern Kordofan, 28 in southern Kordofan, 10 in northern Darfur 
and 15 in southern Darfur. 
        Taylor (1985) reported that in western Sudan during the rainy 
season the use of grass-seeds is a more significant factor for people 
survival than the USAID sorghum. 
        In this study, which was conducted in Emalha (northern Darfur),  
famine food plants were classified according to their botanical families, 
use and utilization (Table 2.2).  
Table (2.2): Famine foods collected in the study area. 
Botanical name Family name Local name Other name 
Ziziphus spina-christi Rhamna ceae Nabag Sider 
Balanitesaegytieca Simarou baceae Laloub Desert date 
Balanitesaegytseed Simarou baceae Laloub seed Desert date seed 
Cordia sinensis Boraginaceae Andrab Sand paper tree 
Grewia tenax Tiliaceae Guddiem Guddiem 
Bosica sonegalensis Capparidaceae Mukhiet  Berries 
Tribulus terrestris Zygophuaceae Deraisa Caltropes 
Dactyloctenium aegytium Gramineae Koreeb Comb-fring 
Citrullus lanatus Cucurbitaceae Bateech Wild water melon 
Cenchrus biflorus Poaceae Haskaneit Bur –grass 
1. Bosica sonegalensis (Mukheit) {appendices Fig.1} 
 Botanical description: 
      The plant has been described by Andrews (1956) as a shrub or small 
tree. Leaves are elliptic or ovate-elliptic, obtuse or macro-nate at the 
apex, up to 80mms (or very rarely 110mms) long and 35mm broad, 
glabrous or more usually finely pubescent, with about 5-6 lateral nerves 
raised on both surfaces and prominently looped. Inflorescences 
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accompanied by the leaves, short crowded corymbs, flowers scented. 
Fruits are berries, globose, up to 12 mm in diameter, warted, edible, 
seeds usually 1-2 greenside seeds per berry, flattened on the inside; 
weight of 100 seeds is about 20-30g 
        In western Sudan, both men and women collected Mukhiet; 
sometimes spending up to 8 hours per day searching for Mukheit and 
carrying them back to their homes, (FAO, 1988). Preparation and use of 
Mukhiet had been described by FAO (1988). The outer flesh of young 
berries is edible although once mature it becomes hard and inedible. The 
seeds, which are emergency food in time of scarcity, could be a substitute 
for millet and are used by poor families in place of lentils, or in the form 
of flour. They can also be eaten raw, but are very acidic, and are usually 
consumed after lengthy preparation and cooking. Berries are dried by the 
sun, pounded to remove outer seed coat and then soaked again in water 
for several days. In case the water is changed frequently only two days 
soaking is necessary. The seeds are boiled in a cauldron with local 
potash, then soaked in cold water to remove outer coat and finally mixed 
with salt and butter for serving. 
2. Tribulus terrestris (Deriasa) {Appendices Fig. 2} 
Botanical Description: 
              It is a flowering plant native to warm temperate and tropical 
regions of the Old World (southern Europe, southern Asia, throughout 
Africa, and Australia). It can thrive even in desert climates and poor 
soils. Like many woody species, this plant has many common names, 
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including puncture in, caltrop, cathead, yellow vine, goat head, burra 
gokharu and bindii. 
        It is a tap rooted herbaceous perennial plant that grows as a 
summer annual in colder climates. The stems radiate from the crown to a 
diameter of about 10 cm to 1m, often branching. They are usually 
prostrate, forming flat patches, though they may grow more upwards in 
shade or among taller plants. The leaves are pinnately compound with 
leaflets less than a quarter inch long.  
        The flowers are 4-10 mm wide, with five lemon-yellow petals. A 
week after each flower blooms, it is followed by a fruit that easily falls 
apart into four or five singles. The nut-lets or “seeds” are hard and bear 
two to three sharp spines, 10 mm long and 4-6 mm broad point-to-point. 
These nut- lets strikingly resemble goats’ or bulls’ heads; the horn" are 
sharp enough to puncture bicycle tires and to cause painful injury to bare 
feet.www.google.com. (2007)  (Tribullus terrestris information form)   
3. Dactyloctenium aegyptium (koreeb) {Appendices Fig. 3} 
Botanical description:        
        Koreeb has been described by Andrews (1956) as widespread 
annual grass, 30-50 cm high, stems sometimes prostrate, rooting at the 
node: culms as ascending, compressed, 2-3 nodded, glabrous, smooth. 
Leaf-sheaths are striate, keeled above, glabrous or scantily hispid, ligules 
membranous very short. Spikes 2-6 together or rarely solitary, light or 
dark-olive-grey, 1.5-5cm long rhachis keeled scabrous. Inflorescence 
spikelet 3-5 flowered, spreading at right angles, to 3mm long, glabrous. 
Upper glumes are cuspidate marinate or waned, the awn curved and 
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sometimes exceeding the glumes. Weight of 100 seeds is approximately 
40mg. 
       Koreeb is a drought resistant grass. The seeds are available in 
north Kordofan from August to December and in south Kordofan from 
September to October according to Mclean (1985). 
       Dalziel (1948) described koreeb as an excellent fodder, sometimes 
sold in markets as hay and is said to give extra strength to horses .During 
food scarcity the seeds are collected by nomads and by others and 
grounded to prepare flour so as to make kisra, (a local thin bread) or 
asida (porridge). Plant seeds are collected in density during famine.  
Usually each family possessed a stock of koreeb seed at home as reserve. 
4. Balanites aegyptieca (laloub) {Appendices Fig. 4} 
Botanical description: 
       Andrews (1956) described laloub as a savanna tree usually 4-5 
meters high, sometimes attaining 7-8 meters high .Bark is grey to dark 
brown with thick ragged scales and long vertical fissure in which the 
yellow of the new bark can be seen slash pale, yellow, branch-lets green, 
smooth, armed with green straight forward-directed supra-axillary spines 
up to 4-5cms long. Leaves are grey green, leaf-lets obviate or bicolor-
rhomboids usually 2-3cms long, 1.5-2cms broad (exceptionally up to 
7cm long and 4cm broad). Flowers are yellow green about 1.5cm in 
diameter; supra-axillaries clusters or rarely subracemose. Fruits are green 
at first, wing yellow, broadly oblong-ellipsoid with large hard point stone 
surrounded by yellow-brown stick edible flesh. 
       FAO (1988) reported that, laloub is distributed in the dry land of 
Africa and Fox (1982) stated that it is a tree indigenous to hot low lying 
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countries in tropical Africa, and India. It is widespread in woodland areas 
throughout the Sahelian Sudan region, including Egypt, East Africa, 
Nigeria, Niger and Natal. 
      Terra (1966) stated that the young leaves and the flowers are 
edible, while Dalziel (1948) mentioned that the pulp between the thin 
crustaceous skin and the hard fine-angled stone is also edible, but with 
bitter-sweet taste. The pulp is fibrous but oily and gummy and when 
macerated in water affords a pleasant drink. The kernel yields over 40% 
of oil that is highly prized both in east and west Sudan. In some parts it is 
used as edible oil, and also serves to make soap.  
         The chemical composition of laloub, reported by FAO (1988), 
showed the pulp to be rich in carbohydrate from 40% in the raw fruit and 
70% on dry weight basis. The dried pulp contains about 5% protein and 
edible oil 30-60%. The seed oil largely consists of linoleic and oleic 
acids, 31 and 25% respectively. The leaves are said to have high protein 
content. In the regions of Kordofan and Darfur, during periods of famine, 
the green leaves are consumed during the rainy season as a salad or in a 
cooked form. Macerated fruits with millet flour are used to make 
porridge, which is usually given to women after delivery and during 
lactation. It is said that it gives energy and strength and more milk 
formation in case of women.  
         The bitter –sweet fruits are sucked and the seeds are retained.  
From these the kernels are extracted and boiled with continuous water 
change until the bitterness has disappeared, when they are eaten with 
sorghum.  
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If the seed kernels are boiled for a long time, yellow oil remains 
after the evaporation of water. This oil is usually consumed but is 
sometimes used as a drug for the treatment of headache and influenza. It 
is also said to be very effective after delivery and during lactation period 
as it releases stomach colic and facilitates lactation.  
5. Citrullus lanatus (Bateech){Appendices Fig. 5} 
Botanical description: 
           Plants of bateech have been described by Andrews (1956) as a 
climbing or tracing herb. The stems are villous with soft woolly hairs and 
the leaves are thin, more or less triangubr in outline pinnacle partite, 
denticulate, usually about 6 inches long,glabrous  pilose and at most only 
slightly scarbid. 
         FAO (1988) reported that Bateech is described as a wild plant 
through the tropics and subtropics, in most parts of Africa, south east 
Asia, the Caribbean and southern states of USA. The wild variety, 
indigenous to central Sudan, especially northern part of kortofan and 
Darfur, is not very sweet but because of its loose water content is used as 
substitute for water during hot summers.  
       FAO (1988) reported that the fruit pulp is an available source of 
potable water and sugar and is rich in protein; the pulp is of little 
nutritional value. In northern Kordofan and Darfur Bateech juice is 
fermented and a delicious dish is prepared from it using waika which is 
served with kisra. The sunriped fruit can be sliced, boiled, or mixed with 
sesame or groundnut and is eaten as salad.  
       The seeds are sun dried, pressed for oil and are sometime salted 
and eaten as a delicacy (tasali). The most famous recipe is called 
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Bagabagi which is porridge made from groundnut and Bateech seeds. 
This was widely used during the recent famine in Elmalha area.   
6. Cordia sinensis (Andrab) {Appendices Fig. 6} 
Botanical description: 
      It is a small tree, 5-7 meters high; bark pale brown, fissuring.  
Branches are glabrous. Leaves are opposite or sub-opposite, oblong or 
oblong-lanceolate. 3-12 X 2-4cms, scabrid above, pubescent beneath; 
petioles slender, about 1.25cm long, inflorescence cymes about 5cms, 
across; flowers white-green, fragrant, about 6mms long, sepals not 
ribbed, toothed. Petals are white with a tube slightly longer than calyx; 
stamens shaped. Fruit is ovoid, apiculate, about 1cm long, orange, in 
wildly conical persistent clay flowers appearing in October-December. 
Fruits mature in October-April. It was found to be widespread near 
rivers, in short grass savanna, in northern and southern Sudan, Khartoum, 
kassala, Kordofan, Red Sea Hills, Darfur and Equatorial  (Elamin, 1990). 
7. Cenchrus biflorus (Haskaneit) {Appendices Fig. 7) 
Botanical description: 
      It is an annual grass (7.5-10.5cm high) with flower in stems arising 
from a prostrate base; inflorescence is clothed with hard bristles. 
Haskaniet, which is widely distributed in northern and central Sudan, has 
been described by Andrews (1956) as an annual grass, culms erect or 
ascending from decumbent base on rooting  at the lower nodes 2.5-
10.5cms high, simple or branch,4.8 nodded . 
        Leaf-sheaths are compressed and keeled, scabrous upwards 
glabrous; ligule a densely ciliate rim, laming or lance late. Linear, 
tapering to a fine point, scabrous on both surfaces or smooth beneath. 
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Inflorescences are false spikes, straw-coloured or rarely purplish, dense, 
cylindric; involucres sub sessile or minutely stalked. Weight of 100 seed 
is approximately 0.3g. 
  The Haskaniet is a drought resistant grass, the seeds of which are 
usually available from August to December in north Darfur. 
       The Haskaniet inflorescence is clothed in hard bristles forming 
burrs which stick to clothing and to animals Dalziel (1948); and it is 
therefore classed as awed of cultivation. However, Dalziel (1948) also 
mentioned that Haskaniet is an excellent fodder grass and that the seeds 
can be used as food or converted into a cooling drink. In times of food 
scarcity, they are pounded and eaten raw, or made into porridge. 
Alternatively they can be mixed and cooked with other food materials.  
       The seeds of Haskaniet are collected by rubbing the spikes 
between two pieces of cloth so as to remove the husks from the seeds. 
The small seeds so obtained are grounded and the flour is consumed as 
kisra or porridge. kisra (Sudanese thin bread) prepared from Haskaneit   
is reputed to be delicious. 
8. Ziziphus spina-christi (Nabag) {Appendices Fig. 8} 
Botanical description: 
     Andrews in (1956) described Nabag as a sping shrub or tree 5 meters 
high; branch-lets pale or nearly white glabrous, leaves pale, crenulated 
and sometimes thickened on the margin. At most rounded at the base. 
Von Maydell (1983) reported that the plant develops an extremely deep 
tap-root, and has extraordinary regenerative power. Spines at the base of 
leaves unequal, inpairs, one straight, the other curved, flowers axillary, 
greenish yellow in sub sessile sometimes dense cymes. Fruit is fleshy, 
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subglobose, about 20mm in diameter when ripe, edible. The seed is very 
hard enclosing two kernels in two separate locules. Weight of 100 seeds 
40-70g.    
          Nabag is indigenous to the area from Mauritania west through the 
Saharan and Sahelian zones of Africa to the Red Sea, Saudi Arabia and 
south to Tanzania. It is also found in the Eastern Mediterranean and is 
widespread in the Near and Middle East (Von may dell, 1983). 
     FAO (1988) stated that the fruit pulp is rich in carbohydrates, 
calcium and iron, with small amounts of B and C Vitamins. Nour (1988) 
reported that the seeds contain an appreciable amount of fat and protein.  
        Nabag fruits have a bitter- sweet taste and pulp which is soft at 
harvest and tends to dry very quickly. Gurasat Nabag, a local Nabag pie, 
is made from the pulp powder obtained by using a traditional mill 
(Murhaka). The powder is placed in small metal cups and cooked under 
steam; it solidifies and takes the shape of the cup. The pie is either eaten 
directly or stored for future consumption as it usually keeps long than the 
fresh fruit itself. 
     Mixture of Nabag powder with threshed sesame is used as another 
food recipe. The Nabag powder must be fine before mixing with sesame 
and water to make small balls. Here again the food can be either eaten 
directly or kept for later use.  
       It was also recounted by the local people that seeds were extracted 
by breaking the hard seed coat and eaten especially by children during 
famine period. 
     Mclean (1985) stated that Nabag is available from April – July in 
Kordofan and Darfur.  
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9. Grewia tenax (Guddiem) {Appendices Fig. 9} 
Botanical description: 
  This plant has been described by Andrews (1956) as a shrub, 
sometimes scrambling; bark is dark- brown to grey, smooth, dotted with 
small white spots. Leaves are broadly ovate acute at the  apex, round at 
the base dentate, 16.5-33mm long, up to 33mm broad, strongly 5- nerved 
from the base, laxly stellate-pubescent beneath. Flowers are white or 
occasionally yellow, scented, solitary. Fruits are orange, 3-4 lobed 
glabrous, edible. The seed coat is very hard and has two locules in which 
two kernels are embedded .Weight of 100 seeds is approximately 8-10g. 
        A light porridge called Nesh is also prepared by the addition of 
flour and custard to the Gudiem, and is also fed to lactating mothers to 
improve their health and lactating abilities. There is a general consensus 
amongst the people that Guddiem is one of the most nutritious foods in 
the area, and as a result it is one of the most expensive items at local 
markets.  
     The production of Gadeem was badly affected during the 1983/84 
drought; its level of production was very low in north Darfur. 
Staple food: 
Pennisetum darfuricum(Dukhn). 
       Dukhn has been described by Andrews (1956) as an annual herb: 
culms stout, several feet high, branched, densely pubescent below the 
inflorescence. Ligules are densely ciliate rim: lamina linear, up to 30cms 
long, 1-2.2cms broad, flat, sparsely hairy. Normally it is drought 
resistant. Weight of 100 seed equals 0.9g. 
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      The inflorescences are false spikes pallid, cylindrical moderately 
dense, about 13cms long, 1.7cms broad excluding the bristle; rhach is 
densely pubescent: involucres sessile, at length horizontal spreading : 
bristles very numerous (70-90) to each involucres, free at the base, 
unequal, one up to 2cms long ;spike- lets are solitary, pedicel late.  
      Fox (1982) described the fruits as caryopses (grain), usually light 
to dark grey. This grain is very similar to Pennisetum americanum which 
is cultivated in Angola and Namibia; it is regarded as bird resistant due to 
the presence of long projecting bristles. The advantages of this millet are 
that it matures quickly and is resistant to witch weed. 
          In Western Sudan, according to Andrews (1956), dukhn is found 
mainly in the Meidob hills, in clay valleys below Jebel Bedyat and is 
intensively consumed in the Darfur region. It has been reported by FAO 
(1988) that the seeds contain 9-16% protein, which like all cereals, 
protein is low in lysine. The seeds have a rich source of carbohydrates 
and vitamin B as compared with rice and wheat. Bulrush millet has a 
slightly better food value than P.darfuricum (Dukhn). 
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CHAPTER THREE 
MATERIALS AND METHODS 
 
3.1 Materials 
          The material consisted of famine food plants. The famine foods 
investigated in this study belonged to different groups, also belonged to 
different botanical families. Some of the staple foods that are produced 
and used in western Sudan and central Sudan were used as control to 
compare the chemical composition of the famine foods with the staple 
foods, e.g. P.darfuricum (Dukhn) and Sorghum(Dura).       
3.1.1 Collection of samples of famine foods 
          Famine food samples were collected from study area (Elmalha), 
where they were reputed to be consumed. Samples were collected 
directly from field at random, and some of them were bought from 
markets. 
3.1.2 Preparation of samples of famine foods 
         All edible plants, that were part of the sampling method, were 
cleaned then dried.  In some plants like Balanites eagytica, the pulp was 
removed by using a knife; the sample was then milled. All of the samples 
were prepared by air drying and crushing by normal mortar. After 
crushing each sample was placed in a small nylon bag, labeled and then 
set for laboratory analysis. The chemical composition of the famine 
foods, which were used in this study, had been expressed as percentage 
(mg/100g) of the material, on dry matter basis. 
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3.1.3 Proximate analysis 
         This analysis was conducted in the Soil Department, Faculty of 
Agriculture, Shambat, University of Khartoum. It included the following: 
3.1.3.1 Crude protein 
         Crude Protein was determined according to the method of AOAC 
(1984) using micro-kjedahl nitrogen digestion and distillation method. 
O.2g of oven dried sample was weighed into a 100 ml kjeldahl flask. 
0.4g of catalyst mixture and 3.5 ml of concentrated sulphuric acid were 
added. The sample was heated in an electric heater for 2 hrs. The sample 
was cooled, diluted, and was placed in the distillation apparatus; 20 ml of 
40% NaOH were added, and distilled for 7 minutes. The ammonia 
evolved was received in 10 ml of 2% boric acid solution, contained in a 
conical flask attached to the receiving end. The trapped ammonia was 
titrated against 0.02 HCL using universal indicator (methyl red + 
bromocresol green). 
Calculation: 
Nitrogen (%) = VHCL × NHCL × 14 × 100 % Wt of sample × 1000
                    Protein % = nitrogen % x6.25 
Where: 
V = Volume of HCL
N = Normality of HCl 
Wt= Weight 
14 = Molecular weight of nitrogen 
6.25= Protein conversion factor 
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3.1.3.2 Available carbohydrates 
          The available carbohydrates were calculated by subtracting the 
sum of fat, protein, crude fiber, and ash (as a percentage) from 100 as 
described by West et al. (1998).  
3.1.3.3 Fat content 
         Crude fat was determined according to the standard analytical 
method of the member companies Corn Refiners Association (1995). 
Principle: 
        The method determined the substances which were soluble in 
petroleum ether with a boiling point (B.P, 40-60oC) and extracted under 
the specific condition of Soxhlet Extraction Method. The dried ether 
extract was weighed and reported as percentage of the dry matter as 
crude fat.  
Procedure: 
         A sample of 2 grams was weighed into an extraction thimble (30 x 
100mm) and covered with cotton that was precautiously extracted with 
petroleum ether, then the sample was prepared and weighed in a flask 
containing about 100 ml petroleum ether (No-1622-BDH, England) was 
attached to the extraction unit (Electrothermal, England) and the 
temperature was adjusted to produce about 150 to 200 drops of the 
condensed solvent per minute for 8 hours. At the end of the distillation 
period, the flask was disconnected from the unit and solvent was 
redistilled. The flask with the remaining crude ether extract was put in an 
oven at 105oC for 3 hours, cooled to room temperature in a desiccator, 
reweighed and the dried extract was registered as crude fat (%DM). 
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Calculation: 
Crude fat (%) = (A-B)   × 100     (2g) sample wt 
Where: 
A = Weight of extracted flask + oil 
B = Weight of extracted flask (empty)
DM = Dry matter 
       
3.1.3.4 Crude fiber 
      Crude fiber was determined according to the AOAC (1975). 2g of fat 
–free samples were treated successively with boiling solution of H2SO4, 
KOH 0.2 N and 0.23N, respectively. The residue was separated by 
titration, washed. dried, weighed, and ashed at 500oC.  
The loss in weight resulting from ashing corresponded to crude fiber of 
the sample. 
Crude fiber (%) = (Wt1 – Wt2) × 100    Wt of sample 
Where: 
Wt1 = Weight of oven dry sample after treatment with H2SO4 and NaOH 
Wt2 = Weight of treated sample after ashing 
 
3.1.3.5 Moisture content 
       The moisture content was determined according to the standard 
method of Association of Official Analytical Chemists (AOAC) 1990.  
The moisture content in weighed sample was removed by heating the 
sample in an oven (under atmospheric pressure) at 105±1oC. The 
difference in weight before and after drying was then calculated as a 
percentage of the initial weight. 
 24
Procedure: 
          A sample of 2g was weighed into a pre-dried crucible and then 
placed into an oven set at 105oC for 18 hours. After drying, the covered 
sample was transferred to a desiccator and cooled to room temperature 
before reweighing. Each sample was replicated twice. The results of the 
mean value were recorded to two decimal points according to the 
following formula: 
Calculation: 
Moisture content (%) = A – B × 100 Sample wt
Where: 
A = Weight of crucible +sample (before drying). 
B = Weight of crucible + sample (after drying) 
     
       The dry matter percentage (DM) was calculated by subtracting the 
percentage of moisture content from 100. 
3.1.3.6 Ash content 
         To determine the ash content of the different samples, the Standard 
Analytical Method of the Member Companies of Corn Refiners 
Association, In. (1995) was used. 
Principle: 
       The inorganic materials were customary determined as a residue 
after being heated at a specific heat degree. 
Procedure: 
       A grounded sample of 2g was weighed into a preheated, cooled, 
weighed crucible. The sample was placed into a muffle furnace (Type 
MR 170E, Heraeus, Hanau) at 550-600oC until a constant weight was 
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obtained. The weight of the residue after ashing was defined as ash 
content and expressed as percentage based on the dry matter content in 
the grounded sample. 
Calculation: 
Ash (%) = Weight after ashing – weight of crucible (empty) × 100 Wt of the sample (2g) 
 
3.1.4. Minerals 
3.1.4.1. Extraction 
         The trace elements were determined according to the method 
described by Pearsons (1981). Two grams of a dry sample were weighed 
in a clean dry crucible. The crucible was placed in a muffle furnace for 2 
hours at 550C. The contents of the crucible were cooled and 10 ml of 5 
NHCL were added and placed in a hot sand bath for about 10-15 
minutes. 
          The contents were filtered with distilled water into a 50 ml 
volumetric flask, and the filter paper was washed with distilled water and 
made to volume. 
3.1.4.2. Potassium and sodium contents 
         The potassium (K) and sodium (Na) contents were determined 
according to AOAC (1984) using Corning 400 flame photometer.  
         Point five ml of the extract was taken and diluted in a 50 ml conical 
flask with distilled water. The standard solutions of KCL were prepared 
by dissolving 2.54g and 3.33g of KCL and NaCl respectively, each in 
1000 ml distilled water. 10 ml of the solution were taken and diluted with 
1000 ml distilled water to give a 10 ppm concentration. The flame 
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photometer was adjusted to zero degrees using distilled water as a blank 
and to 100 degree using standard solution. 
Calculation: 
Na+ mg/L = FR × DF × 50 × 100   1000 × 1000  ×2g 
 Where: 
FR = Flame photometric reading 
DF = Dilution factor
 
3.1.4.3 Calcium and magnesium 
      Ca+ and Mg+ were determined together, according to AOAC method 
(1984). By taking 2 ml of the extract in a 50 ml conical flask. Twnety ml 
of distilled water, 10 drops of buffer (6.75 g ammonium chloride in 57 ml 
con.  ammonium diluted to 100 ml with distilled water and 3-4 drops of 
eriochrome blank) {E.B.T} indicator (0.1g eriochrome + 0.9g hydroxyl-
amine hydrochloride were dissolved in 20 ml of about 95% ethanol) then 
added to the extract giving purple color. The mixture was titrated (0.1 N 
EDTA) until a blue colour indicating the end point was reached.  
          The Magnesium content was estimated by sub-extracting the 
calcium from Ca+ Mg+ contents as follows: 
Calculation: 
Ca+ + Mg+ % = TR × N (EDTA) × D.F. x M.wt.  × 100 50 × weight of sample
Where: 
TR = Titration reading 
N (EDTA)= Normality ethyl diamine tetra acetic acid 
DF = Dilution factor
M.wt = Estimated molecular weight of element 
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3.1.4.4 Calcium 
(i)   The Calcium (Ca) was determined according to AOAC method 
(1984) using titration method. By taking 2 ml of extraction where 
intake 50 ml conical flask and completed to 25 ml by distilled 
water, 15 drops miroxide indicator added with sodium hydroxide 
and titrated against EDTA. The colour changed from pink to 
violet. 
 Calculation: 
Ca (% ) = TR × N (EDTA) × D.F. x M.wt.  × 100 50 X weight of sample
Where: 
TR = Titration reading 
N (EDTA)= Normality ethyl diamine tetra acetic acid 
DF = Dilution factor 
M.wt = Molecular weight of element estimated
(ii)  Mg % = Ca+ Mg – Ca % 
3.1.4.5 Phosphorus 
           Analysis of phosphorus was carried out in line with the method of 
Chapman and Pratt (1961). Two ml of the extract were pippeted into a 50 
ml volumetric flask. 10 ml of ammonium molybdate-ammonium 
vanadate reagent {22.5g of (NH4)6 MO7O24 4H2O in400 ml distilled 
water + 1.25g ammonium vanadate in 300 ml boiling water +250 ml 
conc. HNO3 then diluted to 1 liter} were added. The content of the flask 
was mixed and diluted to volume. The density of the colour was read 
after 30 minutes at 470 nnm using a colorimeter (Lab System Analysis – 
9 filter, J. Mitra and Bros Pvt. Ltd). A standard curve of different 
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KH2PO4 concentration was plotted to calculate the iron and phosphorus 
concentration: 
Reading curve × ash dilution × 100 
106 × oven dry weight of sample 
3.2. Sampling 
(a) To facilitate collecting plant samples, large trees were used as 
markers for dividing the field in to randomized blocks. Plant 
samples were collected at random. 
(b) 100 persons were interviewed, and questionnaires were handed to 
them (Appendices A). The persons were selected at random.  
3.3. Methods  
3.3.1. Laboratory analysis 
         The plant samples were analyzed in the laboratory using the 
methods described earlier in this chapter. 
3.4. Statistical analysis 
           The statistical analysis for the data collected was conducted using 
a completely randomized design; and numbers of replicates were three. 
Statistical differences between materials were analyzed using Minitab 
(13) programme and means were separated using least significant 
differences (LSD). 
3.5. Questionnaire 
                For collecting more information on the study area, interviews 
were conducted and questionnaires were distributed to the different 
residents of the area (Appendices A).     
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CHAPTER FOUR 
RESULTS AND DISCUSSION 
 
                This chapter is divided into three parts: 
4.1 Investigation and Responses from the study area 
        For ease of collecting some information on the area, activities of the 
people and general condition of the population, interviews and 
questionnaires were conducted. A brief summary of the answers 
collected is shown below. These questionnaires were directed to local 
people and organizations working in the area.  Information and data from 
the area under study were obtained from some of the people who 
survived the 1983/1984 famine; results were expressed as mean 
percentage of the answers given by respondents. 
4.1.1. Local people 
4.1.1.1. The total number of family members 
        Among the people interviewed 20% reported that their families had 
less than 6 members, 57% mentioned that they were more than 6 but less 
than 10, while 23% of the respondents said that their family members 
exceeded 10, as shown in Fig. (2). 
4.1.1.2. Number of children within a family 
      44% of the respondents said that they had five children or less and 
children were under 12 year old, 41% had more than 5 but less than 7, 
10% had more than 5 children, and 5% of local people reported that they 
had no children, as shown in Fig. (3). 
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Fig. (2): The number of the family member 
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Fig. (3): The total number of the children within a family. 
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4.1.1.3. Number of wives 
       68% of the respondents were found having a single wife each, 25% 
had two wives and only 7% had more than 2 wives. 
4.1.1.4. Source of income 
       The study area (Elmalha) is characterized by the availability of a 
large area suitable for animal production.  50 % of the respondents were 
found to work in animal raising, 27% were  in crop production and 12% 
of the interviewed people reported that they worked in both animal and 
crop production. Among those how were working in crop production, 
about 11% reported that they used to work in charcoal making, buying 
and selling different items and trading as shown in Fig. (4).  
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Fig. (4): Sources of income. 
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4.1.1.5. Volume of income per year 
        All interviewed people said that their income was high before 
starvation but during famine, drought and after losses of their livestock, 
livelihood was not easy. 80% of the respondents reported that their 
incomes were not enough to cover their basic needs. 15% of the 
respondents said that their incomes were relatively moderate, while only 
5% reported that their incomes were in good shape. 
4.1.1.6. Number of animals owned before 1983/84 famine 
        Before the occurrence of 1983/1984 famine, pastures were in good 
condition.25% of the local people  mentioned that they owned at least 
one animal per family, 40% said that they had  less than 20 heads of 
animal, 20% had  30-55 heads while about 15% of the interviewed said 
that they had more   than 100 heads. 
         Because of famine, animals like cattle, goats and donkeys, were 
lost; the rest of herds were lost by selling them at local markets for 
buying family needs. Although the number of lost cattle and donkeys was 
not high, the mortality among them was found to be high, showing the 
vulnerability of cattle and donkeys to hard conditions. Losses among 
camels and sheep were relatively low and this was attributed to the 
remarkable ability of camels and sheep to survive hard conditions, and 
their ability to travel long distances. Most of the livestock was taken to 
eastern Darfur, where better pasture conditions were available. 
4.1.1.7. Number of animals owned after 1983/84 famine 
         All respondents reported that they did not own any kind of 
livestock because of drought. Loss of cattle was attributed to its 
vulnerability to drought.  
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4.1.1.8. Number of persons lost during famine 
          15% of the households reported that they lost some persons during 
the period of drought, especially children; the mortality of children 
seemed to be high because they were the most vulnerable group in the 
family.  
4.1.1.9. The main food that is eaten every day 
        98% of the people interviewed in Elmalha reported that the 
porridge, which was made from dukhn (Pennisetum darfuricum), was the 
main item in their daily meals. Dukhn was prepared in different ways but 
the” kisra” and the porridge were most common and popular ones. 
Porridge with milk was the main food that was consumed by the majority 
of local people, especially in autumn season where milk was available. 
4.1.1.10. Food availability 
        Amongst the people interviewed in the study area, there was a 
consensus that food had been available all year around before famine. 
The stored grains were enough up to next harvest.  
4.1.1.11. Reason for food unavailability 
         46% of the farmers in Elmalha mentioned that an inadequate rain 
was the main reason for food unavailability during 1983/84 famine. In 
addition 20% of those interviewed stated that the seed made available by 
United Nations and sown in the field were dug by rats.  20% of those 
interviewed related food unavailability to locust infestation, 8% to birds 
and 6% to wild animals like hyenas and foxes that attacked livestock, 
thus depriving people from milk which comprised a great portion of their 
daily meals, as show in Fig. (5).  
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     Fig. (5): Reasons for food unavailability. 
4.1.1.12. Dependence on a specific type of food  
           Of people interviewed, 94% said that they depended on porridge 
(Asida) which was made mainly from Duhkn with milk as their daily 
meals. It comprised of the major source of protein and was being 
prepared in different ways for consumption. About 6% reported that they 
used to consume some vegetables with kisra, in addition to a small 
portion of meat, if available. 
4.1.1.13. Food sources 
       About 45% of the people interviewed said that they obtained the 
portion of their daily meals from planting of crops during the rainy 
season. At the same time, they mentioned that the reserved grains were 
normally enough up to next season.40% said that they were completely 
dependent  on animal breeding  for their food, either from direct products 
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of animals or by selling their animals in local markets to purchase 
food.15% of the people mentioned that they usually obtained food from 
both sources. 
4.1.1.14. Other sources for obtaining food 
       Only 7% of the respondents stated that they obtained food neither 
from planting of crops, nor from breeding of animals. They usually used 
to purchase food from markets. About 4% said that food was often 
supplied by their sons and relatives who worked in big cities or in other 
countries like Libya. 
4.1.1.15. Number of meals taken per day during famine. 
        Fifty five percent of the respondents reported that they ate less than 
three meals per day during famine. Social and economic impacts of food 
scarcity obliged people to change the way of their life.  
         During drought and famine people used to consume food of poor 
nutritive value especially after loss of their cattle, and because of crop 
failure; People started collecting and consuming uncultivated crops and 
some wild animals so as to survive during famine. This obviously had an 
impact on the over-all nutritional status especially of the vulnerable 
groups. As a result, rapid decline in general health occurred. 
4.1.1.16. Meals for children 
         Children were usually breast-fed up-to the age of two years and 
sometimes three, provided that the mother did not give birth to another 
child. The entire people interviewed reported that they gave no special 
meals to children. During famine, the conditions of breast-fed children 
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deteriorated as the mothers were hungry, exhausted and unable to 
produce milk for their children. 
4.1.1.17. Food that was eaten at the time of famine 
         North Darfur state was affected badly by the 1983/84 famine due to 
the fact that a large part of this state stretched north towards the Sahara 
where 100% rain failure occurred during the 1983/84 season. Also the 
sandy soils of the region resulted in very limited plant sources. During 
famine, 20% of the people interviewed,  in the study area, reported that 
they survived by eating  sorghum from relief aid, 15% consumed  
Muhkeit which was found in large quantities in this area, because of its 
low water requirements, 13% Koreeb, 12% Deraisa, 10% Laloub, 8% 
Bateech seed,  7% Andrab,  5% Haskaneit, 4% Nabag, 3% Guddiem  and 
3% loub seed a list of the consumed famine foods is given in Table.(4.1) 
and Fig. (6). 
Table (4.1): Famine foods consumed in the study area during famine of 1983/1984 
Local name 
% respondent 
reporting consumption 
of  particular food 
Botanical name 
1. Foreign acid         20% Sorghum bicolar 
2. Mukhiet 15 Boscia senegalensis 
3. Koreeb 13 Dactyloctenium eagti 
4. Deraisa 12 Tribulus terrestris 
5. Laloub 10 Balanites- aegytieca 
6. Bateech seed 8 Citrullus lanatus 
7. Andrab 7 Cordia sinensis 
8. Haskaneit 5 Cenchrus biflorus 
9. Nabag 4 Ziziphus spina 
10. Guddiem 3 Grewia tenax 
11. Laloub (seeds) 3 Balanites aegytieca 
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                                       Fig. (6): Types of food 
4.1.1.18. Persons responsible for food preparation 
     98% of the households that were interviewed mentioned that food 
preparation was usually done by women. Only 2% of the interviewed 
reported that men, sometimes, participated in preparation of food, 
particularly during some occasions like weddings. 
4.1.1.19. Persons responsible for obtaining food 
         Food collection was the responsibility of men within the household. 
But at time of famine and drought, food gathering was done by all 
household members. 
4.1.1.20. Responsibility for selling food  
         There was a complete agreement among local people that men were 
responsible for crop or food selling. 
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4.1.1.21. Type of food preferred 
        Some of the questioned people stated that they preferred local food 
than food offered by organizations. 
4.1.1.22. Preference for local food or relief food 
        About 2% mentioned that they preferred food offered by 
organizations. The rest reported that food made from local material was 
always in demand. 
4.1.1.23. Allergy to non- traditional foods 
        Seven percent of the local people said that they would not eat 
famine food in the form of plants. While about 93% reported that they 
would not eat insects like locust and rats, as this was not their culture; 
those respondents were from Meidob tribe.  
4.1.1.24. Food availability in the local market 
              With respect to local markets, most of the people who were 
interviewed mentioned that the price of food containing meat was too 
high for people with fixed income.  Food that was presented in local 
markets is shown in Table 4.2. The prices were similar to that of 2010.  
Table (4.2): Prices of some of the food items available at local markets based on the 
prices of the year 2010.                               
Name of the food item price     Name of the food item 
Meat group price in (SD.G)  per order 
Vegetable 
group 
price in 
(SD.G) 
Per kg 
Kabab 3 Broad bean       3 
Shaia  3 Okra 4 
Liver 3 Lentils 4 
Kidney 3 Phaseolus 4 
Porridge 2 Black bean  4 
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4.1.1.25. Food available in the market during the year 
       Meat and Dukhn were available throughout the year; while some 
vegetables were available during their harvest time. Food was generally 
available in large quantities during the rainy season.  
4.1.1.26. Food price 
      In the past the food presented no burden in the budget of any family. 
This may be attributed to low prices that enabled people to purchase their 
food needs. However, in recent years, including famine periods, food 
purchasing became a heavy burden to high as well as to low income 
groups. Drought usually worsened the economic situation. 
4.1.2. Storage of food 
       All people in the area under study mentioned that they were able to 
store considerable quantities of millet after a good harvest.  They dug pits 
(matmura), for storage of millet. These pits were filled and their surfaces 
were covered with sand. 
4.1.3. Relief organizations in the area 
4.1.3.1. Number of organizations working in Elmalha. 
      There were more than five organizations working in this area, mostly 
non-governmental organizations (NGOs). They firstly worked for the 
settlement of population and secondly they distributed relief aid to 
affected people. Remarkably these organizations had their head office in 
Elfasher, capital of Northern Darfur state. They worked in complete 
collaboration with each other and with the local government represented 
in the high committee for relief. 
 
 40
4.1.3.2 Type of food supplied by the organizations 
       Dura, wheat were the main food that was distributed during famine 
time. Other items varied in quantity and availability according to the 
donor’s programme and transport facilities. The kind of food mostly 
distributed was: 
Dura (sorghum), wheat, broad beans, lentils, oils, dried milk, phasalus 
and sugar. 
4.1.3.3 Some organizations working in Elmalha 
(WFP) World Food Programme 
(GAA) German Agro Action 
(COOPI) Co-operation International 
4.1.3.4. What was the quantity of food aid distributed in the area? 
        Relief aid was distributed usually every month; food quantities 
differed from cycle to another depending on many factors, e.g. the actual 
quantities that were delivered by donors. The number of people affected 
as determined by monitors using population census and in complete 
collaboration with peoples’ committee, time of food arrival and transport 
facilities. 
4.1.3.5. Method of distribution of relief aid. 
       The relief distribution was accomplished by specific monitors 
employed by organizations each in its target area. The monitors were to 
determine the accurate number of affected people in the affected area.  
The per capita of individuals was determined by dividing the actual 
quantities of food over the number of affected people. 
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4.1.3.6. Effect of relief aid on production 
        About 95% of the respondents mentioned that they did not neglect 
planting of crops, but drought, desertification and shortage of potable 
water were the main reasons for crop failure. On the other hand, only 5% 
said that they were not raising crops because they were working in 
markets as traders and other activities, that kept them away from 
production of crops or raising of animals. 
4.1.3.7. Hospitals and health care centres 
        Food and nutrition constitute an important part on the health of the 
community. During this study, only one hospital and one health care 
centre were found in the area. There was no separate nutritional unit in 
any of them. Children were the most vulnerable group to nutritional 
problems. Although people stayed far away from this hospital, they were 
forced to visit it for medical treatment.   
4.1.3.8. Types of malnutritional diseases in the area 
       Seventy % of the patient’s cases in the hospital were the result of 
protein malnutrition.  Food shortage, depending on only one type of food 
(porridge with okra) led to malnutrition. The diseases included: 
. Marasmus 
. Kwashikor 
. Night blindness 
. Diarrhea 
. Anemia 
       According to the statistical officer in the hospital, the number of 
malnourished people was 50-60 patients. 
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4.1.3.9. Reasons for malnutrition diseases 
       Reasons were listed according to their importance in causing 
malnutrition problems: 
(1)  Illiteracy 
(2)  Poverty 
(3)  Existence and prevalence of other diseases: These diseases 
included diarrhea, malaria and hookworms. They caused depletion 
of reserve nutrients in the body leading to malnutrition. 
(4)  Lack of fresh vegetables and fruits 
(5)  Successive pregnancy and the death of the mother 
(6)  Lack of transport means  
(7)  Lack of environmental hygiene  
       Treatment of malnutritional diseases included provision of 
balanced meals, food from organizations, etc. Malnutrition in developing 
countries is much, or more, a problem of calorie deficiency as of protein 
deficiency. 
4.2 Proximate analysis of plants 
    Famine food plant samples were taken from the field, at random 
and at 100-200 grams per sample, as material for laboratory analysis.  
4.2.1. Protein 
        Table (4.3) and Fig. (7) Show the protein percentage. There were 
significant differences among the plants tested at 0.05. Bateech seed gave 
the highest value of protein (30.38%) followed by Mukheit raw 
(21.82%), Laloub seed (21.31%), Andrab (17.59%), Deriasa (16.95%), 
 43
Haskaneit (15.41%), Mukheit fresh (12.56%) Koreeb (11.67%) and 
Laloub (5.10%). There were no significant differences among Andrab 
(17.59%), Deriasa (16.95%).  The lowest value were given by Guddiem 
(4.54%) and Nabag fruits (3.41%).  
4.2.2. Carbohydrates 
         Laloub was significant at 0.05 among the species studied. It gave a 
mean percentage of carbohydrate of (70.82%). It was followed by 
Mukheit fresh (66.49%), Nabag (64.21%), Guddiem (61.99%), Andrab 
(59.70) and Mukheit raw (53.63%), Haskaneit (48.76%), Laloub seed 
(36.53%) and Bateech seed(18.24%).There was no significant difference 
between Deriasa (44.97%) and Koreeb (44.37%), as shown in Table (4.3) 
and Fig. (8). 
4.2.3 Fat 
             Statistical analysis showed that there were significant differences 
at 0.05 among the plants studied with respect to fat percentage. Laloub 
seed scored the highest value (32.40%) followed by Bateech seed 
(25.09%) Nabag (9.80%), Haskaneit (3.79%), Andrab (2.20%), Guddiem 
(1.87%) and Derisas (1.41%) Also there was no significant difference 
between Mukheit raw (1.15%) and Mukheit fresh (1.09%). The lowest 
value was scored by Koreeb (0.51%) and Laloub (0.39%) as shown in 
Table (4.3) and Fig. (9). 
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 Table (4.3): Chemical analysis of plants. 
Botanical name Local name Protein (%) 
Carbo-
hdyrate 
Fat 
(%) 
Fiber 
(%) 
Moisture 
(%) 
Dry 
matter 
(%) 
Ash  
(%) 
Cordia- sinensis Andrab 17.59 59.70 2.20 11.95 5.18 94.82 3.38 
Tribulus- terrestris Derisa 16.95 44.97 1.41 26.25 4.26 95.40 6.16 
Bosica- sonegalensis Mukheit ( raw) 21.82 53.63 1.15 13.79 3.35 96.01 6.26 
Ziziphus- spina-christi Nabag 3.41 64.21 9.80 10.9 5.95 94.05 5.73 
Grewia tenax Guddiem 4.54 61.99 1.87 17.22 7.17 92.82 7.21 
Dactyloctenium-aegpticea Koreeb 11.67 44.37 0.51 30.09 6.26 93.75 7.10 
B.sonegalensis  Mukheit (fresh) 12.56 66.49 1.09 5.69 7.97 92.01 6.20 
Citrullus lanatus Bateech seed 30.38 18.24 25.09 20.31 3.32 96.67 2.66 
Cechrus biflorus Haskaneit 15.41 48.76 3.79 20.76 5.30 94.72 5.98 
Balanites-aegytieca Laloub 5.10 70.82 0.39 2.33 3.38 96.61 17.98 
B.aegytieca  Laloub seed 21.31 36.53 32.40 2.51 4.14 95.86 3.11 
 LSD 0.91 0.29 0.07 0.07 0.03 26.5 0.11 
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Fig (7): Protein percentag 
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Fig. (8): Carbohydrate percentage. 
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Fig. (9): Fat percentage. 
4.2.4. Fiber 
         Laboratory analysis for fiber showed that there was significance 
difference among the species at 0.05. Koreeb had (30.09%) fiber, 
followed by Deriasa (26.25%), Bateech seed (20.76%), Haskaneit 
(20.31%), Guddiem(17.22%), Mukheit raw (13.79%), Andrab (11.95%) 
and Nabag (10.90%). The lowest values were reported by Mukheit fresh 
(5.69%), Laloub seed (2.51%) and Laloub (2.33%). There was no 
significant difference between Bateech seed (20.76%) and Haskaneit 
(20.31%), as shown in Table (4.3) and Fig. (10). 
4.2.5. Moisture percentage 
       Table (4.3) and Fig. (11) show the moisture percentage. There were 
no statistical significant differences among Mukheit fresh (7.97%), 
Gadeem (7.17%), Koreeb (6.25%), Nabag (5.95%), Haskaneit (5.30%), 
Andab (5.18%), Deriasa (4.14%), and Laloub seed (4.14%). There were 
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no significant differences among Laloub (3.38%), Mukheit raw (3.35%) 
and Bateech seed (3.32%). Mukheit fresh (7.97%) and Gadeem (7.17%) 
scored the highest values as compared to other species. 
4.2.6. Ash 
          Laloub was significant at 0.05, resulting in an average percentage 
of (17.98%). It was followed by Gadeem (7.21%), Koreeb (7.10%), 
Mukheit fresh (6.26%), Mukheit raw (6.20%), Derisa (6.16%) and Nabag 
(5.75%). The lowest value of ash was given by Laloub seed (3.11%) and 
Bateech seed (2.66%). 
    There was no significant difference between Gadeem (7.21%) and 
Koreeb (7.10%) as is show in Table (4.3) and Fig. (12). 
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Fig. (10): Fiber percentage 
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Fig. (11): Moisture percentage.  
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Fig. (12): Ash percentage 
 
 
 
 
 49
4.3. Minerals 
4.3.1. Sodium 
           Statistical analysis showed that there was no significant difference 
among the species studied. Mukheit raw had  a mean percentage of 
(0.56%), followed by Haskaneit (0.51%), Andrab (0.38%), Koreeb 
(0.34%), Derisa (0.08%), Nabag (0.02%), Guddiem (0.02%), Bateech 
seed (0.02%), Mukheit fresh (0.01), Laloub (0.01%) and Laloub seed 
(0.01%), as shown in Table (4.4) and Fig. (13). 
4.3.2. Potassium 
  Table (4.4) and Fig. (14) Show that there were no significant 
differences at 0.05. among Andrab (2.72%), Nabag (1.62%), Guddiem 
(1.45%), Laloub seed(0.29%), Bateech seed (0.75%), Laloub (0.63%), 
Koreeb (0.41%), Mukheit fresh (0.10%) and Haskaneit (0.10%).There 
was no significant difference between Deriasa (0.53%) and (Mukheit raw 
(0.51%). 
Table (4.4): Minerals content of plants 
Botanical name Local name 
Na 
(%) 
K 
(%)
Ca 
(%)
Mg 
(%) 
P 
(%) 
N    
(%) 
Cordia- sinensis Andrab 0.38 0.72 0.84 0.25 0.58 2.65 
Tribulus- terrestris Derisa 0.08 0.53 1.77 0.62 0.55 2.70 
Bosicasonegalensis Mukheit (raw) 0.56 0.50 0.55 0.21 0.18 2.30 
Ziziphus- spina-christi Nabag 0.02 1.62 0.85 0.25 0.37 1.49 
Grewia tenax Guddiem 0.02 1.45 0.96 0.32 0.37 1.89 
Dactyloctenium-aegpticea Koreeb 0.34 0.41 0.50 0.33 0.99 1.87 
B.sonegalensis  Mukheit (fresh) 0.01 0.02 0.36 0.15 0.26 3.29 
Citrullus lanatus Bateech seed 0.02 0.75 0.65 0.58 1.17 5.37 
Cechrus biflorus Haskaneit 0.51 0.10 0.48 0.63 0.31 2.29 
Balanitesaegytieca Laloub 0.01 0.89 0.25 0.26 0.48 5.25 
B.aegytieca aegytieca Laloub seed 0.01 0.62 0.26 0.32 0.65 2.51 
 LSD 0.12 0.03 0.19 0.18 0.02 0.05 
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Fig (13) Sodium percentage. 
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Fig (14) Potassium percentage. 
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4.3.3. Magnesium 
        Haskaneit was significant at 0.05, with a mean percentage of 
(0.63%) of magnesium; it was followed by Deriasa (0.62%), Bateech 
seed (0.58%) and Koreeb (0.33%). There were no significant differences 
among Guddiem (0.32%) Laloub seed (0.32%), Nabag (0.25%) and 
Andrab (0.25%).  
       The lowest value was scored by Mukheit raw (0.21%) and Mukheit 
fresh (0.15%). as shown in Table (4.3) and Fig. (15). 
4.3.4. Calcium 
         Statistical analysis showed that there were significant differences at 
0.05 a mong Deriasa (1.77%), Guddiem (0.96%), Nabag (0.84%), 
Andrab (0.84%) and Bateech seed (0.65%). There were no significant 
differences among the other species tested as shown in Table (4.4) and 
Fig. (16). 
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Fig. (15): Magnesium percentage. 
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Fig. (16): Calcium percentage. 
4.3.5. Phosphorus 
         Statistical analysis showed that Bateech seed was significant at 
0.05; it had a mean of (1.17%) of phosphorus followed by Koreeb 
(0.99%), Laloub (0.84%), Hsakaneit (0.30%), Mukheit fresh (0.26%) and 
Mukheit raw (0.18).  
      There was no significant difference between Nabag (0.37%) and 
Guddiem (0.37%), as showed in Table (4.4) and Fig. (17). 
4.3.6. Nitrogen 
          Bateech seed, Laloub and Mukheit fresh were significant at 0.05 
among the plant samples tested. They had a mean of Bateech seed 
(5.37%), Laloub (5.25%) and Mukheit fresh (3.29%). There were no 
significant differences among Deriasa (2.70%), Andrab (2.65%), 
Guddiem (1.89%) and Koreeb (1.87%) as reflected in Table (4.4) and 
Fig. (18).  
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Fig.(17): Phosphorus percentage. 
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Fig. (18): Nitrogen percentage. 
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4.4. Comparison of grain used as famine food and local staple grain. 
             The comparison of grains used as famine food in the study area 
(Elmalha) and local staple grain. P.darfuricum (Dukhn) and Sorgum 
(Dura) (on dry matter basis) is shown in Table (4.5). 
Table 4.5. Comparison of grain as famine food and local stable grain. 
C.P. = Crude Protein 
C.F. = Crude Fiber 
Source: Mirghani (2007) 
 
   The crude fiber of D.aegyptium (Koreeb) and C.biflours (Haskaneit) 
were (36.45%) and (20.31%) respectively, which were higher than that of  
P.darfuricum(Dukhn) (7.40%) and Sorghum (Dura) (2.90%). 
        The contents of crude protein were variable among the tested plants, 
e.g. Dura (16.30), Haskaneit (15.41), Dukhn (14.60) and Koreeb (11.67). 
The fat content of Haskaneit (3.79%) was slightly higher than Dukhn 
(3.20%) and (dura1.90%). 
        The content of ash in famine foods was (11.45%) in Haskaneit and 
(6.10%) in Koreeb, they were higher than the staple food Dukhn (1.60%) 
and Dura (1.10%).      
 
Local name/ 
botanical name Ash C.P. C.F. Fat Ca Mg P Na K 
Haskaneit C. biflorus 5.98 15.41 20.31 3.79 0.48 0.63 0.31 0.51 0.10 
Koreeb D. aeqyptium 7.10 11.67 30.09 0.51 0.50 0.33 0.99 0.34 0.41 
Dukhn P. darfuricum 1.60 14.60 7.40 3.20 0.30 0.10 0.30 0.06 0.08 
Dura S. bicolor 1.10 16.30 2.90 1.90 0.03 0.08 0.40 0.40 0.05 
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4.5 Difficulties and constraints 
1.  Some of the respondents had little response to the questioners, as 
they considered them as part of the current conflicts in Darfur. 
2.  The general state of insecurity in the area made the movement of 
the research worker restricted. 
3.  Transportation to and from the study area was a problem. 
           This study which was conducted in Emalha, in Northern Darfur, 
was part of the under taking for combating famine. The findings were in 
order; they supported earlier studies as in the case of Mirghani (2007) 
and Salih (1991). They paved the way for further studies, and they 
constituted a new experience.  
There should be a recognized body with local knowledge of wild 
plants food resources and other famine food resources, to assist in 
maintaining food security at the individual and household level, during 
the incidence of famine. Hundreds of wild food plants are lying idle and 
unappreciated in the field in Sudan as well as other African countries, 
calling for more research for their utilization. 
The 1990s witnessed initiation of research on non-traditional food 
resources in developing countries. This could also be seen in the 
literature review contained in this thesis. The worst disaster occurs when 
famine has not been foreseen, no preparedness was undertaken and the 
government has lacked administrative experience to organize relief.     
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CHAPTER FIVE 
CONCLUSTION AND RECOMMENDATIONS 
 
5.1. Conclusions 
1.  During natural and man- made disasters, the issue of food ranks 
first, especially in vulnerable areas. Thus the availability of non-
traditional foods becomes important. 
2.  Some parts of Sudan are vulnerable to famine and its 
consequences. This fact might be related to the amount of annual 
rainfall and poor pastural conditions that lead to crop failure and 
loss of livestock respectively. 
3.  The role of international organizations and donors was significant 
in the scope of food problems. But the actual delivered quantities 
of food were small to support the affected people. 
4.  The concentration of development projects in the vulnerable areas 
could be an effective tool to assist local people from famine and its 
consequences. 
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5.2. Recommendations 
1.  There is need for more research on famine foods that covers plants, 
insects, fish, and birds. 
2.  Briefing members of cabinet, policy makers and planners on the 
issue of non-traditional foods, with the intention of informing 
them; and on their part to recognize the value of non-conventional 
food resources. 
3.  The value of non-traditional foods should be   acknowledged and 
emphasized as an essential educational material, extension 
programme, public awareness, research work etc.  
4.  Small scale production of non-traditional foods should be 
strengthened and promoted.   
5.  Non-conventional foods should be the supporting hand in 
individual and household food security.  
6.  The government should have a clear policy on famine foods, their 
importance, utilization and in supporting them financially.    
7.      The issue of water harvesting is an important item for combating  
            famine and other similar disasters. International assistance could  
             be called on to assist in improving water harvesting and research  
              work involving water harvesting in Northern Darfur.   
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APPENDICES 
Appendice (A) 
 
Questionnaire on Availability and contents of Famine Foods in 
(Northern Darfur) 
Q1. (a) What is the size of your family?..................................................... 
 (b) How many children are with your family?..................................... 
        (c) How many wives do you have?...................................................... 
Q2.  (a) What is the source o your income?................................................ 
 (n) What is the volume of your daily income?.................................... 
Q3. (a) How many animals did you have before 1983/84 famine?............. 
       (b) How many animals did you have after 1983/84 famine?................ 
       (c) How persons did you lose during 1983/84 famine?........................ 
Q4. (a) What is the main food you eat daily?.............................................. 
      (b) Is the food available?....................................................................... 
     (c) What are the reasons for food unavailability?.................................. 
     (c) Are you dependent on specific type of food?.................................... 
     (4) Did you obtain your food from crops, trees or animals?................... 
     (f) Are there any other sources for obtaining food?.............................. 
Q5. (a) How many meals did you take per day during 1983/84famine?..... 
       (b) Are there any special meals prepared for children?........................ 
       (c) At the time of 1983/84 famine, what did the family eat?................ 
Q6. (a) How prepared the food?................................................................... 
      (b) Who obtained the food?................................................................... 
      (c) Who usually sold the crop or food?................................................. 
      (d) Normally, which one did you prefer, local or famine food?............ 
      (e) During famine, would you prefer, food made from local materials 
or offered by relief organizations?...................................................  
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      (f) With respected to non-traditional foods, some people were found 
to be allergic to them. Was this true?.............................................. 
Q7. Was food available in the local market?............................................... 
Q8. (a) What type of food that was supplied by the organizations?............ 
(b) Will you mention the name of three organizations?....................... 
(c) What was the quantity of food distributed in the area?.................. 
(d) How did the distribution of relief aid take place?.......................... 
(e) Did the relief aid affect production?............................................... 
(f) Are there hospitals and care centres in the area?........................... 
(g) What were the mal-nutritional diseases that prevailed in the 
area?................................................................................................ 
(h) What are the reasons for mal-nutritional diseases?........................   
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Appendices (B) 
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Photographs/figures                                      
 
 
Bosica sonegalensis (Mukheit) {Fig1}. 
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Tribulus terrestris (Deriasa) {Fig2}. 
 
 
 
 
Dactyloctenium aegyptium (Koreeb) {Fig. 3}. 
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Balanites aegytieca (Laloub) {Fig. 4}. 
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Citrullus lanatus (Bateech) {Fig. 5}. 
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Cordia sinensis (Andrab) {Fig. 6}. 
 
 
Cenchrus biflorus (Haskaneit) {Fig7}. 
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Ziziphus spina-christi  (Nabag) {Fig. 8) 
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Grewia tenax (Guddiem) {Fig. 9} 
 
